Stress-induced potentiation of morphine-induced analgesia in morphine-tolerant rats.
This study was designed to evaluate whether or not rats that were tolerant to the analgesic action of morphine were also tolerant to stress-induced potentiation of morphine-induced analgesia. Rats were trained to drink either solutions of morphine (0.5 mg/ml) or drug-free tap water on a limited access schedule (10 min every 6 hr). The daily intake of morphine averaged 46 mg/kg. Nontolerant and rats tolerant to morphine were tested for morphine-induced analgesia (tail-flick assay), while either unstressed or stressed (i.e. immobilized in Plexiglas cylinders). Morphine produced dose- and time-dependent increases in tail-flick latencies in all groups. Increased sensitivity to analgesia induced by morphine was evident for both nontolerant and tolerant, stressed rats, when compared to their unstressed counterparts. Stress-induced potentiation of morphine-induced analgesia was characterized by dose-related increases in the peak effect and duration of the effect. Stress potentiated the analgesic effect of morphine, comparably in nontolerant (1.7-fold) and tolerant (1.5-fold) rats. Differential tolerance to analgesia induced by morphine and to stress-induced potentiation of morphine-induced analgesia suggests that different mechanisms mediate these two effects.